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WXEH H[SHULPHQW IRU JRRG XQGHUVWDQGLQJ DQG GHYHORSLQJ WKH FRPEXVWLRQ G\QDPLFV 7KH IORZ UHDFWRU197 
H[SHULPHQWSURYLGHV LQIRUPDWLRQDW WKH ORZDQGPHGLXP WHPSHUDWXUH UDQJHV W\SLFDOO\ LQ WKH.198 
WHPSHUDWXUH7KHIORZUHDFWRULVVHWWRDKRPRJHQHRXVFRQGLWLRQDQGLVDGLDEDWLF$URQRZLW]HWDO>@1RUWRQ199 
HW DO>32@ DQG +HOG HW DO>@ VLPXODWHG PHWKDQRO R[LGDWLRQ LQ D IORZ UHDFWRU 7DEOH  VXPPDUL]HV WKH200 
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3.3 %XLOGUHGXFHGPHFKDQLVPIRU75) 211 
%DVHGRQWKHVHPLGHWDLOHGPHFKDQLVPRI75)FUHDWHGE\$QGUDHHWDO>@VDPHPHWKRGVDUHXVHGWR212 
UHGXFHLWOLNHPHWKDQROPHFKDQLVPUHGXFHGSURFHVV%XWWKHUHLVGLIIHUHQFHEHWZHHQWKHVLPSOLILHGSURFHVV213 









KLJKHU WKH WKUHVKROG LV WKHPRUH VSHFLHVZLOO EH GHOHWHG WKHUHE\ JLYLQJ ULVH WR JUHDWHU HUURU+RZHYHU222 
IOXFWXDWLRQDOVRRFFXUVGXULQJWKHUHGXFWLRQSURFHVVWKDWFDQEHVHHQZKHQHTXLYDOHQFHUDWLRLVEHFDXVH223 




7DEOH  )RXUUHGXFHG75)VNHOHWRQPHFKDQLVPVDWYDULRXVWKUHVKROGV 228 
7KUHVKROG 6SHFLHV 5HDFWLRQV 0D[LPXPHUURU 
    
    
   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   
&RQVLGHULQJ DFFXUDF\ DQG GHJUHH RI VLPSOLI\ WKH UHGXFHGPHFKDQLVP WKDW KDV  VSHFLHV DQG 229 
UHDFWLRQVZDVUHJDUGHGDVWKHVXEPHFKDQLVPRI75)7KHPRVWVHQVLWLYLW\FRHIILFLHQWVRIWKHWRSUHDFWLRQV230 
LVVKRZQLQ)LJDWZKLFKWKHWKUHVKROGLVVHWDV7 .S 0SDDQGĳ  231 




























7DEOH  5HDFWLRQVWKDWDUHVXSSRVHGWREHUHPDLQZLWKLWVUDWHFRHIILFLHQWVLQ$UUKHQLXVIRUPN $7QH[S246 
(5R7  247 
No. Reactions A n E 
R705 CH+O<=>CH-1+HO 6.000E+13 0.0 52820 
R718 CHOH+O<=>OCHOH 5.600E+12 0.0 0.0 
R719 OCHOH<=>HOCHOH 2.000E+11 0.0 17010 
R720 HOCHOH<=>OCHOH+OH 1.000E+09 0.0 7500 
R722 OCHO<=>CHO+CH+CO 2.000E+13 0.0 15000 
R725 CH<=>CH+I*CH 7.972E+17 -1.44 29876 
R730 I*CH+H<=>CH+CH 5.00E+13 0.0 0.0 
R731 PCH(+M) <=>CH+CH(+M) 1.06E+13 0.0 27828 
R732 PCH<=>CH+CH 2.50E+13 0.0 28800 
R734 ACH+O<=>ACHOO 1.00E+12 0.0 0.0 
R735 ACHOO<=>$&+22+-B 1.14E+11 0.0 22400 
R739 OCHOOH<=>OCHO+OH 3.98E+15 0.0 43000 
    )XUWKHUPRUHWROXHQHLVGLIIHUHQWIURPQKHSWDQHDQGLVRRFWDQHGXHWRLWVXQLTXHEHQ]HQHULQJVWUXFWXUH248 
7KHULQJVKRXOGEHUHOLHYHGLQUHDFWLRQSURFHVVDQGLWLVTXLHWFRPSOLFDWHG7KHFRQYHQWLRQDOUHGXFHGSURFHVV249 
PD\QHJOHFW VRPH WROXHQHVSHFLILF UHDFWLRQSDWKZD\V7KHUHIRUH WKH UDWH RI SURGXFWLRQRI VRPH VSHFLHV250 
UHODWHG WR WROXHQH LVDQDO\]HGZKHQ7 .S DWPDQGĳ  ,Q)LJ WROXHQH&+&+ LVPDLQO\251 





WRSKHQ\O&+DQG&+2E\UHDFWLRQ5&+2+ &++2DQG5&+2 &+2+256 
UHVSHFWLYHO\ 257 
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H&+2                                 I&+ 263 
)LJ5HDFWLRQUDWHRIVRPHPDMRULQWHUPHGLDWHVLQ75)ILQDOUHGXFHGPHFKDQLVP 264 
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7KH 75) UHGXFHG PHFKDQLVP FRPELQLQJ VLPSOLILHG WROXHQH VXEPHFKDQLVP WKH 35) VNHOHWRQ265 
PHFKDQLVPDQGWKHK\GURFDUERQVPDOOPROHFXOHPHFKDQLVPFDQEHREWDLQHGDIWHUVHQVLWLYLW\DQDO\VLVDQG266 
UHDFWLRQUDWHDQDO\VLVLQFOXGLQJVSHFLHVDQGHOHPHQWDU\UHDFWLRQV 267 




VKRFNWXEHDFFRUGLQJO\  272 
7DEOH7KHLQLWLDOFRQGLWLRQVRIVKRFNWXEHH[SHULPHQWVIRU75)IXHO 273 
6LWXDWLRQ ĳ &+ &+ &+&+ S0SD 
      
      
      
      
      
      
      
,Q)LJWKHLJQLWLRQGHOD\WLPHVVKRZFOHDUO\QHJDWLYHWHPSHUDWXUHFRHIILFLHQW17&EHKDYLRUIRUFDVH274 




PL[WXUH7KHQKHSWDQHRFWDQHQXPEHU LVDQGWKHLVRRFWDQHLV2YHUDOO WKHGHSHQGHQFHRI LJQLWLRQ279 
GHOD\WLPHRQRFWDQHLVH[FHOOHQWO\FRQVLVWHQWZLWKWKHVKRFNWXEHSUHVHQWDWLRQ 280 
































































6LWXDWLRQ ĳ S0SD 7. QUSP 
     
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3.5 9DOLGDWHPHWKDQROEOHQGLQJZLWK75)IXHOUHGXFHGPHFKDQLVP 308 
&RXSOLQJPHWKDQRODQG75) UHGXFHGPHFKDQLVPV WKDW KDYHEHHQYDOLGDWHG LQDERYH VHFWLRQ DQHZ309 
UHGXFHGRIPHFKDQLVPIRUPHWKDQROEOHQGLQJZLWK75)IXHOFDQEHSURSRVHGWKDWLQFOXGLQJVSHFLHVDQG310 
HOHPHQWDU\UHDFWLRQV$IWHU WKDWH[WHQVLYHYDOLGDWLRQVKRXOGEHSHUIRUPHGVR LJQLWLRQGHOD\ WLPH IRU311 
PHWKDQRODQG75)DUHVXSSRVHGWREHYDOLGDWHGVHSDUDWHO\E\FRPSDULQJWKHVLPXODWLRQRIWKHPHWKDQRODQG312 
75)EOHQGVUHGXFHGPHFKDQLVPZLWKH[SHULPHQWVGDWDDQGWKHPHWKDQROVKRFNWXEHH[SHULPHQWDOFRQGLWLRQV313 
FDQEHIRXQGLQ7DEOH  314 
,WFDQEHVHHQIURPWKH)LJWKDWWKHLJQLWLRQGHOD\WLPHRIPHWKDQROLVDGYDQFHGZLWKWKHLQFUHDVHRI315 
WHPSHUDWXUH ZKHQ HTXLYDOHQFH UDWLR IURP  WR $OWKRXJK WKH SUHGLFWLRQ LV VOLJKWO\ ORZHU WKDQ316 
H[SHULPHQWDOYDOXH>@LWVWLOOFDQEHUHJDUGHGWKDWWKHFRQVWUXFWHGPL[HGUHGXFHGNLQHWLFPRGHOFDQZHOO317 
SUHGLFWPHWKDQROLJQLWLRQGHOD\WLPHDWWKHUDQJHRI.  318 
 17 









 M+TRF reduced 
1000/T(1/K)
ĳ=0.75









 M+TRF reduced 
1000/T(1/K)
 319 















































)LJ&RPSDULVRQRIWKHSUHGLFWHGLJQLWLRQGHOD\WLPHVEHWZHHQWKHGHWDLOHGDQGUHGXFHGPHFKDQLVP  336 










































































7KHQ WKRVH LPSRUWDQW VSHFLHV LQPL[HG UHGXFHGPHFKDQLVP VKRXOG EH YDOLGDWHG E\ FRPSDULQJ WKH344 
VLPXODWLRQRIPHWKDQRODQG75)EOHQGVUHGXFHGPHFKDQLVPZLWKH[SHULPHQWVGDWD>@&RQGLWLRQVIRU345 

















































































































RIPHWKDQRO IXHO LQFUHDVLQJ EHFDXVHPHWKDQRO LV D KLJKRFWDQH IXHO DQG FRQWDLQV R[\JHQ DWRP WKDW FDQ361 
SURPRWHFRPEXVWLRQFRPSOHWH,QDGGLWLRQFRPEXVWLRQGXUDWLRQGHFUHDVHVZKLOHWKHSHDNRIH[RWKHUPLFUDWH362 
DQG WRWDOKHDW UHOHDVH LQFUHDVHJUDGXDOO\ VLQFH WKHDGGLWLRQRIPHWKDQRO LQKLELWV WKH VHFRQGDU\R[LGDWLRQ363 
UHDFWLRQRIRWKHUIXHOFRPSRQHQWV  364 
7DEOH7KHOLTXLGYROXPHUDWLRRIPHWKDQROLQEOHQGVIXHO 365 
Number CH CH CHCH CHOH 
M0 0.420 0.150 0.430 0 
M10 0.387 0.135 0.378 0.1 
M20 0.344 0.120 0.336 0.2 
M30 0.301 0.105 0.294 0.3 
M40 0.258 0.090 0.252 0.4 
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)LJ7KHHIIHFWRIPHWKDQROYROXPHIUDFWLRQRQ&+2HPLVVLRQV  369 
)LJXUHVKRZVWKHHIIHFWRIPHWKDQROYROXPHIUDFWLRQRQ&+2HPLVVLRQVZLWK7 .S 370 
03DDQGĳ ,WFDQEHVHHQIURP)LJWKDWDVWKHSURSRUWLRQRIPHWKDQROLQFUHDVHVWKH&+2PROH371 
IUDFWLRQJUDGXDOO\JRHVXSDFFRUGLQJO\:KHQEOHQGLQJPHWKDQROLQ75)WKHHPLVVLRQRIIRUPDOGHK\GH372 

























WKH EXUQLQJ GXUDWLRQ LV UHGXFHG 7KHUHIRUH H[RWKHUPLF SHDN DQG LJQLWLRQ WLPLQJ FDQ EH FRQWUROOHG E\397 
FKDQJLQJWKHUDWLRRIIXHOFRPSRQHQWV  398 
7KH PRODU IUDFWLRQ RI &+2 LQFUHDVHV ZLWK WKH LQFUHDVH RI PHWKDQRO FRQFHQWUDWLRQ :KHQ WKH399 
FRQFHQWUDWLRQRIPHWKDQROLQ75)UHDFKHVIRUPDOGHK\GHHPLVVLRQLVGRXEOHGFRPSDUHGZLWKRULJLQDO400 


























































































>36@-&*$QGUDH5$+HDG+&&,  H[SHULPHQWV  ZLWK  JDVROLQH  VXUURJDWH  IXHOV  PRGHOHG  E\  D
VHPLGHWDLOHGFKHPLFDONLQHWLFPRGHO>-@&RPEXVWLRQDQG)ODPH 
